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(57) Abstract 

An industrial ap- 
paratus to heat, foodstuffs, 
particularly meat-products, 
including a generator 
of voltage oscillating 
at a predetermined 
radio frequency and an 
application system to 
generate an electromag- 
netic field oscillating 
at a predetermined 
radio frequency. The 
electromagnetic field 
includes electric and 
magnetic components 
which combine, both 
involving a food product, 
also a large-size one, 
to heat at a uniform 
temperature the entire 
mass of the food product 
(P) itself. The application 
system includes a first 
application device (12) 
connected with the 
generator of oscillating 
voltage and having the shape of a tunnel. 




FOR THE PURPOSES OP INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


n 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senega] 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Paso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


Bj 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Congo 


KB 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RO 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 








WO 98/27823 



PCMT97/00316 




1 




INDUSTRIAL APPARATUS TO HEAT FOODSTUFFS/ PARTICULARLY MEAT- 
PRODUCTS, BY MEANS OF A RADIO FREQUENCY" OSCILLATXTTG" 



This invention relates to an industrial apparatus to 
heat foodstuffs, particularly meat— products, by means of a 
radio frequency oscillating electromagnetic field. This 
invention particularly, but not exclusively, concerns an 
apparatus to heat, and as a particular case of heating, to 
cook, meat-products having considerable mass and volume, 
preferably placed into moulds, such as baked ham and alike. 

Well-known radio frequency heating apparatus include an 
electric generator which produces a voltage oscillating at a 
predetermined frequency, typically established by 
international rules and equivalent to 6.78 - 13.56 - 27.12 or 
40.68 MHz, and a capacitive or inductive application device 
transforming the oscillating voltage in an oscillating 
electric or magnetic field, respectively. 

If the food products have a substantially dielectric 
behaviour, capacitive application devices are normally used 
which generate an oscillating electric field involving the 
food product. The dielectric loss within the product causes 
the heating thereof. On the contrary, if the food products 
substantially have a conductive behaviour, inductive 
application devices are normally used which generate an 
oscillating magnetic field involving the food product. The 
electric currents so induced to the conductive product cause 
the heating thereof. 

Tests have been made .on .meat-products, .such as iiams, 
mainly made of meat, fats and salts. This combination of 
substances behaves in a way which is neither fully dielectric 
nor fully inductive. Particularly, it has been rioted that if 
an electric field oscillating at 27.12 MHz is applied to a 
ham having a considerable, mass, the electric field hardly 
penetrates the food product, thus heating quickly enough a 
layer which is about 2-3 cm thick, while the internal part of 
the products can not be heated satisfactorily. For this 
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reason/ the well-known apparatus operating according to the 
principle of the dielectric loss can effectively cook meat- 
products only when the mass and volume of said products are 
relatively small. 

Another problem affecting the above-mentioned known 
apparatus is that the distance between the frame of the 
capacitive application device and the iiieat-products must be 
as little as possible. For this reason such apparatus are 
almost exclusively used to cook products having predetermined 
geometric shapes, usually a tubular shape. 

Cooking tests have been made on meat-products having a 
considerable mass also by using apparatus having inductive 
application devices. In this case, it has been found that the 
products can be. beated more quickly than by using the 
dielectric loss system but, bowever, it does Jiot ensure a 
total penetration of the field into the mass of the meat- 
product . because of the imperfect, incomplete and non- 
homogeneous conductive behaviour of the product. 

This invention bas the purpose to -solve the problems 
encountered when cooking and/or heating by radio frequency 
meat-products by means of the well-known apparatus. 

Another purpose of this invention is to provide an 
apparatus which may be easily and economically .manufactured, 
used and maintained, and which may be used also in the case 
that foodstuffs must be placed into moulds having various 
shapes . 

In order to achieve the above purposes, the invention 
concerns an apparatus having the characteristics claimed in 
the following claim 1. 

The invention also concerns a container which is 
particularly proper to cook and/or heat meat-products in an 
apparatus as mentioned above. 

An advantage of this invention is that the apparatus may 
be easily integrated within an industrial system to cook 
foodstuffs, particularly a system of continuous cooking. 
Furthermore, when this invention is applied to the cooking of 
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hams, one of the advantages is the considerable reduction of 
the cooking time if compared to the traditional methods of 
steam- cooking and, more particularly, a reduction equivalent 
to at least 80%. 

Further characteristics and advantages of this invention 
will be shown by the following detailed description of a 
preferred embodiment, with reference to the drawings which 
shall be considered as a non-restrictive example, in which: 

Fig. 1 is a schematic perspective view of a tunnel- 
shaped application device used in the apparatus according to 
this invention, and 

Fig 2 is a cross-sectional view of the tunnel-shaped 
application device of Fig. 1, in which a container carrying a 
meat-product to be cooked is inserted. 

Now, referring to the drawings, an apparatus to heat a 
meat-product P includes a generally known electric generator 
10 which produces, at its ends, a voltage oscillating at a 
pre-determined frequency, which international xules on radio 
frequency allow to choose, among 6.78 - 13.56 - 27.12 or 40.68 
MHz. The voltage produced by the electric generator 10 is 
supplied to a metal tunnel-shaped inductive application 
device 12 within which an oscillating magnetic field is 
consequently produced. 

As it may be seen from Fig. 2, a container or mould 14, 
which includes a tray 16 and a cover 18, both made of metal, 
may be placed into the tunnel -shaped application device 12. 
The cover 18 is slightly smaller than the lead-in edge 16a of 
the tray 16 so that, once the container is closed, an 
insulating continuous hollow space is formed. Alternatively 
or additionally, a seal or seam made of insulating material 
may be placed between the cover 18 and the tray 16. 

The container 14 may be moved along the tunnel 12 on 
conveyor means such, as rollers or wheels 20. Alternatively, 
the container may be placed on a conveyor belt or similar 
device placed within the tunnel and which is movable from one 
end to the other of the same. According to two alternative 
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embodiments of the invention, the conveyor means 20 may be 
made of conductive material or insulating material/ for the 
reasons which will become more evident below. The meat- 
product P is placed into the container 14 and is pressed from 
the above by the cover 18 by means of pressure members 22 , 
which may be rigid or elastic, connected to a Oshaped 
transversal bar coupled to the opposed sides of the trays 16. 
The meat-product P is sometimes enclosed in a sealed 
packaging 30. 

The cover 18, the pressure members 22 and the 
transversal bar 24, including side couplings 26, constitute a 
whole conductive assembly and the side couplings 26 are also 
in electric connection with the tray 16, even if only in the 
two areas 28 having a thinner section. 

In order to uniformly heat all the mass of the product 
P, the latter is placed into the container 14, closed by the 
cover 18 which is coupled to the sides of the tray 16 by 
means of the couplings 26 of the Oshaped transversal bar 2-4. 
The container is then inserted through one of the ends of the 
tunnel 12 and placed on conveyor means 20 which gradually 
shift the container toward the opposed end of the tunnel 12. 
During such shifting, the generator 10 is operated so that a 
magnetic field is generated within the tunnel 12. 

In a first embodiment/ the conveyor means 20 insulate 
the container from the metal surface of the tunnel. By this 
way, the metal system constituted by the container and the 
transversal bar 24 behaves like a metal coil involved by a 
magnetic field and, therefore, is crossed by currents which f 
on their turn, generate a magnetic field involving the meat- 
product P. Furthermore, because of the shape of the cover and 
of the tray, a difference of potential is generated between 
said two elements thus producing, within the container, also 
an electric field involving the meat-product P. 

Therefore, the meat-product is exposed to the combined 
action of the oscillating electric and magnetic fields which 
cause the same to heat, not only superficially but also 



WO 98/27823 




PCT/IT97/00316 



deeply. The action of the magnetic field prevails on the 
action of the electric field when the product P, at a certain 
stage of its cooking, behaves as a conductor, while the 
contrary happens at these stages of .its .coo.king_. during which 
the product behaves as dielectric. In order to avoid that an 
electric contact between the cover 18 and the lead-in edge 
16a of the tray 16 nullifies the capacitive effect and 
therefore the electric field involving the meat-product P, it 
is important that a continuous hollow space formed by air or 
an insulating material is always present between the cover 18 
and the tray 16. 

In the alternative .embodiment of the invention* in which 
the container 14 is electrically connected with the tunnel 12 
by means of the conductive conveyor means 20, the oscillating 
magnetic field involving the meat-product is directly 
generated by; the container 14 which becomes an extension of 
the application device 12. In. a way which, is absolutely 
similar to the above, the flow of currents within the 
container and the bar 24 causes a difference of potential 
between the tray 16 .and the cover 1.8 thus genera ting an 
oscillating electric field involving the product P. 

By means of an apparatus like the one described above as 
a non-restrictive example, it is possible to reduce to one 
fifth the. time necessary to heat and/ or cook the meat-product 
P in comparison to the traditional techniques of steam- 
cooking. Furthermore, it is possible to use containers or 
moulds which are very similar, if not identical, to those 
used for traditionally oooJcing .meat-products , particularly 
for the production of. baked hams . 

Clearly, without prejudice to the principle of the 
invention, the embodiments and the details of implementation 
may be widely changed without drawing away from the scope of 
this invention. 
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CLAIMS 



1. Industrial apparatus- tu lieaL facrd pjiuducLs , yar Li cnlarly 
meat-products, including a generator of voltage oscillating 
at a predetermined radio frequency, characterised in that is 
includes an application device to generate an electromagnetic 
field oscillating at the predetermined .frequency, the 
electromagnetic field including electric and magnetic 
components which combine, both involving a food product, also 
a large-size one, to heat at a uniform temperature the entire 
mass thereof. 

2. Industrial apparatus according to claim 1, characterised 
in that the . application system includes a first application 
device connected with the generator of oscillating voltage, a 
second application device in combination with the first 
including at least two opposed portions between which, during 
the operation, a food product Is placed and a difference of 
potential is generated to expose the food product to an 
electric field, the second application device being crossed 
by radio frequency electric currents inducing an oscillating 
magnetic field which is superimposed to the electric field 
and involves the food product. 

3. Industrial apparatus according to claim 2, characterised 
in that the first application device is an inductive 
application device which generates a radio frequency 
oscillating magnetic field, the second application device 
being electrically insulated by the first application device, 
the oscillating magnetic field generated by the first 
application device involving, during the operation, the 
second application device to generate within the latter a 
flow of electric currents and the difference of potential. 

4. Industrial apparatus to heat food products, namely meat- 
products, including a genexator of voltage oscillating at a 
predetermined radio frequency, and an inductive application 
device to transform the oscillating voltage generated by the 
generator into a magnetic field, characterised in that it 
further includes conveyor means to insert and extract food 
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products into and from the tunnel-shaped application device. 

5. Apparatus according to claim 4, characterised in that 
the conveyor means continually insert and extract food 
products into and from, respectively, opposed ends of the 
tunnel-shaped inductive application device. 

6. Apparatus according to claim 4, characterised in that 
the food products are contained within containers including a 
tray and a cover. 

7. Apparatus according to claim 6, characterised in that 
the containers are made of a conductive material, the cover 
being electrically connected with the tray through a 
conductive portion having a thinner section. 

8. Apparatus according to nl aim 7, characterised in that 
the tray is electrically connected with the tunnel-shaped 
inductive application device . 

9. Apparatus according to claim 7, characterised in that 
the container is electrically insulated irom the tunnel- 
shaped inductive application device. 

10. Apparatus according to claims 5 and 8, characterised in 
that the conveyor means include members which support' and 
drag the containers, electrically connected with .the tunnel- 
shaped application device and the containers. 

11. Apparatus according to claims 5 and S, characterised in 
that the conveyor TtiPians include members which support and 
drag the containers and which electrically insulate .said 
containers from the tunnel-shaped inductive application 
device . 

12. Apparatus according to claim 4, characterised in that it 
further includes a second application device combined with 
the inductive application device, which generates an 
electromagnetic field having electric and magnetic components 
which combine to heat at a uniform temperature the entire 
mass of a food-product. 

13. Apparatus according to claims 6 and 12, characterised in 
that the food product containers act as a second application 
device. 
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14. Container to cook food products within an industrial 
apparatus according to claim 1, characterised in that it 
includes a tray having a. lead-in edge and a cover which, when 
the container is closed, is Insulated from the lead-in edge 
of the tray by and electrically insulating hollow space, and 
a closing member having a thinner section . electrically 
connecting the cover and the tray, the container, which 
during the operation is involved by an external radio 
frequency oscillating electromagnetic field, being proper to 
generate, within itself, an electromagnetic field including 
electric and magnetic components which combine to heat at a 
uniform temperature the entire mass of a food product placed 
into the container. 

15. Container according to claim 14, characterised in that 
the closing member includes pressure members to press the 
covet against the food product placed, during the operation, 
within the tray. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



HONEYWELL INTERNATIONAL INC., and 
HONEYWELL INTELLECTUAL PROPERTIES 
INC., 

Plaintiffs, 



v. 



AUDIOVOX COMMUNICATIONS CORP., 
AUDIOVOX ELECTRONICS CORPORATION, 
NIKON CORPORATION, NIKON, INC., NOKIA 
CORPORATION; NOKIA INC., SANYO 
ELECTRIC CO.. LTD., and SANYO NORTH 
AMERICA CORPORATION, 

Defendants. 

HONEYWELL INTERNATIONAL INC., and 
HONEYWELL INTELLECTUAL PROPERTIES 
INC., 



Plaintiffs, 



APPLE COMPUTER, INC.; ARGUS A/K/A 
HARTFORD COMPUTER GROUP, INC.; 
CASIO COMPUTER CO., LTD.; CASIO, INC.; 
CONCORD CAMERAS; DELL INC.; EASTMAN 
KODAK COMPANY; FUJI PHOTO FILM CO., 
LTD.; FUJI PHOTO FILM U.S.A., INC.; 
FUJITSU LIMITED; FUJITSU AMERICA, INC.; 
FUJITSU COMPUTER PRODUCTS OF 
AMERICA, INC.; KYOCERA WIRELESS 
CORP.; MATSUSHITA ELECTRICAL 
INDUSTRIAL CO.; MATSUSHITA 
ELECTRICAL CORPORATION OF AMERICA; 
NAVMAN NZ LIMITED; NAVMAN U.S.A. INC.; 
OLYMPUS CORPORATION; OLYMPUS 



Civil Action No. 04-1337-KAJ 
(Consolidated) 



Civil Action No. 04-1338-KAJ 



Case 1 :04-cv-01 338-KAJ Document 228 Filed 08/26/2005 Page 2 of 3 



• 



AMERICA, INC.; PENTAX CORPORATION; 
PENTAX U.S.A., INC.; SONY CORPORATION; 
SONY CORPORATION OF AMERICA; SONY 
ERICSSON MOBILE COMMUNICATIONS AB; 
SONY ERICSSON MOBILE 
COMMUNICATIONS (USA) INC.; TOSHIBA 
CORPORATION; and TOSHIBA AMERICA, 
INC., 

Defendants. 



OPTREX AMERICA, INC., 

Plaintiff, 

v. 

HONEYWELL INTERNATIONAL INC., and 
HONEYWELL INTELLECTUAL PROPERTIES 
INC., 

Defendants. 

ORDER 



Civil Action No. 04-1536-KAJ 



At Wilmington this 26th day of August, 2003, 

IT IS ORDERED that a status teleconference has been scheduled for 
September 9, 2005 at 10:30 a.m. with the undersigned. Counsel for Honeywell 
International, Inc. shall initiate the teleconference call. 

If there are out-of-state counsel working on this case, local counsel are 
reminded of their obligation to inform their out-of-state co-counsel of this Order. 
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